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Currently, almost all aircraft documentation in commercial aircraft cockpits is 
presented via hardcopy manuals. Several recent projects arc aimed at eliminating all 
paper documentation in cockpits using "electronic libraries". Electronic libraries 
encompass diverse information bases including aircraft systems documentation, 
operations and procedures, checklists, maintenance logs, minimum equipment lists, 
maps and charts, and flight management information. These electronic libraries are 
envisioned to be embedded in the avionics so as to provide real time monitoring and 
display of information. The research presented here examines background issues-- 
motivation, information retrieval models, and preliminary dcsigns--for the on-line 
presentation of aircraft systems documentation including operations, procedures and 
checklists. 

The primary motivation for the automation of aircraft documentation must be 
safety. While other motivations can be cited, flight safety must be primary. The 
incorporation of on-line documentation should provide faster access to more accu- 
rate, more easily understood information in a more reliable manner so as to increase 
pilot awareness and thus aid the pilot's decision making process. Designing on-line 

documentation which is better than hardcopy manuals will be no small task. 
Accomplishing this requires a study of safely issues and in particular how these 
issues relate to the delivery of aircraft documentation. Pcrrow [1] reviews accidents 
in a variety of domains and characterizes a class of accidents as "system accidents". 
This class is characterized by: 1) multiple failures, 2) tight coupling, 3) interdepen- 

dence of events, and 4) impossibility of operators comprehending the sequence of 
events. Within this analysis of accidents, overcoming operator incomprehensibility 
would be an appropriate target of on-line documentation; however, embedding the 
documentation within the aircraft systems would increase the interdependence 
between the documentation and other systems (e. g., power supply). This fact, along 
with other limitations of on-line documentation, suggests that the new documenta- 
tion must be carefully designed so as to capitalize on its strengths in order to truly 
improve aircraft safety. 

NTSB Accident Reports and a database search including 469 reports (refer- 
encing systems documentation, manuals, or checklists) from the NASA Aviation 
Safety Reporting System provided the basis for an analysis of aircraft incidents (and 
accidents). This analysis indicates that aircraft incidents and accidents tend to 
involve many of the following elements: 

1. subsystem failurc(s), 

2. inoperable items which do not ground the aircraft, 

3. flight crew stress or fatigue, 

4. complacency or over-reliance on maintenance, dispatch, other crew 
members, or equipment to perform functions flawlessly, 

5. initial disregard of the seriousness of a warning, 
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7. events “out of sync" (either rushed or delayed) 
adverse weather, or 

economic pressure to continue operation 
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u How can on-line documentation address these issues? First, automated check- 
lists can allow for better tracking of exactly what has and has not been accomDli'hed 

information ' VCWS ° f sync " |21 ' Sccun<1 ' f»<=r access to accuraf 

of f 7n7omr t inn b In a,rcrafl syslems and Procedures would help in addressing the lack 

seconds^o react 1 OnT e ™ er8cncy s ! tuat5ons ’ time is critical; the pilot has only 
seconds to react. On-line documentation could immediately display appropriate 

abnormal checklist In time-critical situations, improved access to Vrcraft ystems 
S 3 0n \ C T ld have only indirect impact at best-the pilot must us^ inform aUon 
his/her head and information immediately visible in the cockpit However manv 
emergency situations have origins on the ground or at high altkudes where the pilot 

te S d a'cVsTo ^e'":" 118316 ^ F^^ ,n lhcse Case *> d ocumTntation ' 'can 

peed access to the appropriate information and assist the decision making process. 

crafr ,denlificd two areas where on-line documentation could increase air- 

addL^ y, p f‘ 8n ,SSUCS rc!a ‘ Cd l ° chc cklists and information retrieval have been 

and 2? d ‘ whS 3 P i r0 t l0tyPe ‘ ° n ,' lme chcck, 'st system has been developed (see Figs. 1 
). While targeted to a color, touch-sensitive monitor, the figures illustrate the 

(boxedf “ d C r P ". led UemS (revers , e VidCO a " d ch ' d “ d >' *• "«• S .0 r donf 

(boxed), and the items not accomplished (normal video). Pilots would indicate 
completion of items by touching the screen. 

„ . ro, Sfr J 0n( l: t0 add, ; ess the s P ecd and accuracy of information retrieval, one must 

,nH h T hCn 3nd h ° W pi,0lS USe aircraft s y stem s documentation. Almost no one 
including pilots, uses documentation unless there is no other choice. For pilots 

operations officT"! $ “■ re>ort ^ ,aS ‘ resort is " cal1 ^ "company 

arises for ^ch\h,‘ Accessing the systems manual is only done when some problem 
arises for which the pilot does not have a solution in his/her head. Thus retrievinc 
ormation from a manual is always an embedded task guided by a specific context 8 
Most models of information retrieval involve novice users and "arc TnapproprFate 
here. However, the constructs from a field of study called "search theory^ while not 
lgtnally intended as a model of operator behavior, may provide such a mode! [3] 

rnfnrm .,- C t h0W ' hCSC constructs can m ode! an expert user searching for 
information within some information base. ® 

Future research should investigate the utility of the search theory model of 
information retrieval, based on this model provide an overall architecture for an on- 
re"ulur g Um s e "sTem” sys,era ’ ' implement this system, and test the usability' of the 
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Normal Checklists 


1. Parking Brake 

RELEASE 

2. Flaps 

SETTO/APP 

3. Auto Brake 

ON/MAX 

4. Flight Controls 

CHECKED 

5. Long. Trim 

SET 

6. Auto Pilot/FD 

....AS REQUIRED 

7. Takeoff Briefing.... 

COMPLETED 

8. Taxi Checklist 

COMPLETED 


Cockpit Prep. 


Before Start 


Other Information 




After Start 


Taxi 


Before Takeoff 


Before Landing j 



Information IndeH 


Where Am I? 





Checklists! I I Systems 


Performance! Procedure 


Figure 1. Checklist with All Items Completed 


Normal Checklists 
After Takeoff Checklist 1 


■ 

1 1. Landing Gear. UPg 

1 2. Flaps.......... upfl 

01 


Before Start 


Other Information 




After Start 


Taxi 


Before Takeoff 


3. Landing Lights OFF 


4. Fuel Pumps ON 

5. Seat Belts SET 

6. After Takeoff Chklst.. COMPLETED After Takeoff 

Oescent/Appr. ^ 

Before Landing v 
After Landing ^ 

Parking 

Leaving Cockpit] 

7-7-777-7-7-772 

Abnormalvv 




Information IndeH 


Where Am I? 


Aircraft Information 


Checklists! | ISystems 


Performance 


Figure 2. Checklist with Some Items Not Completed 
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Figure 3. The Search Theory Model of Information Retrieval 
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